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Key Technical Issue Preclosure (PRE) 3.01

°  “Provide a plan for identification and estimation of aircraft hazards for the
License Application. This plan should be consistent with the guidelines in
NUREG-0800 and other applicabie DOE standards, as appropriate, to a
nuclear waste repository. Provide a map delineating the vicinity to be
considered in the detailed analysis, taking into consideration available
information for civilian and military aircraft, including information from
federal and local agencies concerning how such activities may reasonably
change. Participate in an Appendix 7 meeting to discuss the aircraft hazards
plan, initial data collection and analysis, development of the vicinity map, and
the appropriate level of detail for analyses to be presented in the License
Application assessment. DOE agrees with the request and will provide the
plan and the map in June 2002. DOE agrees to participate in an Appendix 7
meeting which will be scheduled after the plan and map are provided.*
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Key Technical Issue Preclosure (PRE) 3.01

® The DOE Report “Identlflcatlon of Aircraft Hazards”
- Provides: - !

— [nitial data collection
— Vicinity map

© The DOE Report “‘Frequency Analysis of Aircraft
Hazards for License Application” Provides:

— Estimation of aircraft hazards

: ! Yucea MOUNTAINPROJEGT
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Purpose of the Report

2 Describe aircraft related activities over a
wide regional setting surrounding the
repository

¥ Provide a map delineating the vicinity to be
considered for detailed frequency analysis

7 ldentify those aircraft related activities that
require quantitative frequency analysis




Scope of the Report
¥ Aircraft:
| % Military

=+ Commermal

% General aviation and other cwullan .
*)» Airspace features:

%+ Nevada Test and Training Range (NTTR) |

% Nevada Test Site (NTS)

+ Edwards R-2508 Range Complex

<+ Military training routes (MTRs)

+ Low altitudé tactical navigation (LATN) areas

+ Commercial and civilian routes |

- % Airports

YUCCA MOUNTAIN PROJECT
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Regional Setting

Include all airspace features in the vicinity of
Yucca Mountain
+ Commercial alrports to the south

=+ Tonopah Airport and Tonopah Test Range to tlhle
north

:k Air Force Range complexes to the east and west
Exclude areas beyond those selected above

% Fallon Naval Air Station to the north
<+« Edwards Air Force Base to the so»uth

The selected reglonal setting extends 100
mlles from the repository site

YUCGA MOUNTAIN PROJEGT
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Nevada Test S‘ﬁfe.

¥ DOE retains exclusive and contlnuous
- control of the Nevada Test Site (NITS)
airspace.

¥ Commercial aircraft are allowed to use a o
~ small area at the southwest corner of NTS, 7
miles from the repository site (R-4808S).

> An agreement between DOE and the Air o
~ Force allows military aircraft into portions of
- the NTS airspace with restrictions to reduce
the hazards to facmtles and operatlons wn‘&hm
“the NTS. | » ~

' ’ -:z?‘ 1 ': .
mm___-_— VUGCA MOUNTAlN PROJECT
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Airspace that Supports the Nevada Test
and Training Range (NTTR) v

¥ Unrestricted airspace surrounding the NTTR
‘include: |

% Low Altitude Tactical Na‘_vigation (LATN) areas for A-
10s and helicopters to practice random selection of
navigation points and low-aititude tactical formations

+ Military Training Routes allow training at airspeeds in
excess of 250 knots between 500 and 1,000 feet above
ground level

=+ Air Refuelmg Tracks are used to refuel aircraft. One
track is partially located within 100 miles of the
repository

‘:i!" :,~ ) I'l')|<.! ix’. {Evo . - - .
] YUCCA MOUNTAIN PROJECT
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Qualitative Screening

e Screemng is necessary to ndentlfy credible
hazards

e 2 Event credlblﬁlty can be establlshed |
qualitatively using defensnble screemng
criteria

¥ Events not screened out require a |
quantitative determination of frequency

’ ’ ; -k ) ll‘“‘""“ .‘ — () i~
] YUGCA NMIOUNTAIN PROJECT
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Basis for Screening Approachg

oz Descrnbe alrcraﬂ-related faCIlﬂtleS and
“equipment -

¥ Evaluate dlstance from reposﬂory surface
facilities |

¥ Consider initiating events that could cause an
effect on repository surface facilities

¥ Consider likely scenarios followmg an
initiating event

¥ Evaluate the likelihood that repository surface
~ facilities could be affected

YUCCA MOUNTAIN PROJECT
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Screening Criteria

+ The following hazards do not pose a hazard to reposutory
surface facilities

).). ,

4«4«4«4«4«4«'4«

N2

Aircraft training activities in restricted areas and military
operations areas located more than 30 miles away

Aircraft refuellng activities more than 30 miles away
Fired ordnance

Hung ordnance

Large-mUIti-engine a'i_rcraft above 18,000 feet above sea level

Aircraft flying on military training routes more than 20 miles away

Aircraft training more than 30 miles away

Aircraft taking off and landing at airports more than 10 miles
away .

Aircraft flying on federal airways and jet routes whose edges are
located more than 25 mules away - o

mm__——-l— {UECA MOURTAIN PROSEST
0/26/2003 8:30 AM 12



Potential Hazards Screened Out

% Military operations areas on the Nevada Test and
'Il'raininng Range (NTTR) and the R-2508 Complex

+ The 70 Series Ranges in the restrlcted areas of the
NTTR

% The 60 Series Hanges In the INTTR W|th the exceptlon |
of R64 B |

+ Ordnance fired from aircr_aft on the NTTR .
% Aerial refueling areas -
+ Civilian and military airporis

YUCCA MOUNTAIN PROJECT
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~ Applicable Aircraft Hazards

¥ Civilian and military aircraft in the pubhc
alrspace to the southwest of Yucca Mountain

¥ Air Force flights over the Nevada Test Site |
(NTS) and Electronic Combat Range South (see
- ECS, next slide)

| + DOE and Air Force hellcopters on the NTS

L e S S vuccA MOUNTAIN PROJECT
9/26/2003 8:30 AM } 14
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Vicinity Map

N Chmionzoe - rose  Portions of NTTR, LATNs,

£+ Nevada Test 56 Airways and MTRs Near
10 0 10 Mies Yucca Mountain
BT 0 10 Kiiomeiars

e

BSC/TOM 26, 2002
m”&% Coordinabie n Fest, NADZ7. G02056g-apr
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Summary

¥+ The report IdEntificatiOn of Aircraft Hazards and
- this meeting fulfill the PRE 3.01 agreemem
between DOE and NRC: | |

< Provide a plan for |dent|f|catuon andl estimation of aircraft
hazards consistent with NUREG-OSOO Standard Review
Plan for the Review of Safety Analys:s Reports for
‘Nuclear Power Plants.

-+ Provide a map:del,in,eat'ingiihe?vicinity‘-‘to be considered
in the detailed analysis, taking into consideration
available information for civilian and military aircratft,
including information from federal and local agencies
concerning how such activities may. ’-reasonalbly change.

=% Participate in a meeting to discuss the aircraft hazards
plan, initial data collection and analysis, development of
the vicinity map, and the approprlate level of detail for
analyses to be presented in the license appllcatlon
assessment. —.

ey &F B >, g1 11
oy 2Y ' [, i .
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T i [N
U.S. Department of Energy
Office of Civilian Radioactive Waste Management

Summary of Frequency Analysis of
Aircraft Hazards for License Application,




 Applicable Aircraft Hazards

i Civilian and mllltary aircraft i in the publllc R
- airspace to the southwest of Yucca I\Ilountann I

¥ Air Force flights over the Nevada 'il'est Slte and
Electronic Combat Range South (see ECS, next
slide ) including dropped objects <

¥ DOE and Air Force hellcopters on the Nevadal
Test Site

YUCCA MOUNTAIN PROJECT

0/26/2003 B30 AM : 18



Airspace Surrounding Yucca Mountain

] . | L — ] |

m&%‘.‘&.‘%’i‘.&?‘?&iﬁ' gdngounMn Legend
: s ECS Electronic Combat Range
South
LATN _ Low Altitude Training and
Navigation area
NTS Nevada Test Site
- TPECR Tolicha Peak Electronic
Combat Range

9/26/2003 8:30 AM : 19
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Nevada Test Site Airspace
- Nevada Test Site box
'Repository box (6 x 7 mile)

- Public Airspace’ o B
Air carrier

Air taxi

Turbojet

Turboprop
“Piston

Small Military

Large Military




Model for civilian and military flights in
 public airspace

F = crash frequency (y‘l)

N = flight frequency through alrway (y 1y
A= crash rate (mi!)

A = effective area of facility (mi?)

r.= crash radius |

YUCCA MOUNTAIN PROJEGT
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Model for fixed-wing flights over NTS
For a facility complétely within
the flight area:

Nz
F=——A4

F = crash frequency (y1)

N = flight frequency over fhght area (y!)
A = crash rate (mi1)

A, = effective area of facility (mi?)

L; = perimeter of flight area (mi)

vuccA MOUNTAIN PHOJEGT
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~ Model for dropped objects

| .F_NcmAe
: LD ~

F =hit frequency (y!)

N = flight frequency over flight area (sortle/y)

a = drop rate (sortie™!) .

A= effective area of facility (mi?)

L = perimeter of flight area (mi)

D = conservatively representative distance of flights (mi)

iy 2y L : g
YUCCA MIOUNTAIN PROJECT
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'Key Assumptions

% Analysis based on 2002 design
+ Support areas of buildings are omitted
-+ Crash ranges for aircraft in the public airspace:
2 10 mi for air taxis and general aviation aircraft
% 25 mi for air carriers
2 30 -mi for military aircraft
+ Crash range for hellcopters 1/4 mile

% Crash range < 8 mi for aircraft below 10,000 ft albove
mean sea level in the public airspace

4 .:‘ .Ix‘ Sy T ,1 — Ay :" "'v'!'j'"T'x.-‘,..ﬁ "
| YUCCA MOUNTAIN PROJECT
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Inputs Used (SourceS)

%+ Dimensions of surface structures (prolect desugn
documents) |

. % Characteristics of representative aircraft.
¥ Impact angles (DOE-STD-3014-96) |
» Wingspans (DOE-STD-3014-96) |

- ¥ Skid distances (DOE-STD-3014-96) |

& Distance and width of the airway (Federal Awatlon

9/26/2003 8:30 AM 25

Administration [FAA], maps)
% Flight frequenmes on the corridor by aircraft type (FAA)
+ Flight frequencies over Nevada Test Site (Nellis) |

% Crash rates per unit distance by alrcraft type (Kimura et
al. 1996) |

+ Droppecﬂ-object rate (Umted States Alr Force Safety
Center) .

vuccA MOUNTAIN PROJECT



Results

o3 Potentlal for aircraft crash into surface facilities

+ Crash hit frequenc below the screening threshold
derived from 10 CFR 63 and a 100-year operational
period (1 in a million per year or 10° y-1)

+ Conservatively estimated frequency: 5 x 107 y'1
¥ Potentlal for dropped object hits

% Object strike frequency below screenmg threshold
% Conservatlvely estimated frequency: 6 x 107 y-!

¥+ Helicopters

+ DOE and mllltary hellcopters must maintain ‘ﬂl4-mllle
horlzontal separatlon from radiological facilities

epository heliport must be at least 1I4-m|Ie from
adiological facllltles | y

I’,; :;-': [ R ,,"i”"-p:“:“" '
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